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We, Cutohns-Chicago Corp., a Corpora- 
tion, organised under the laws of the State of 
Illinois. United States of America, of 4740 
Rayenswood Avenue, Chicago, Illinois, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be parti- 
cxdarly described in and by the following 
statement : — 

The invention relates to apparatus for 
producing patterns of perforations in a docu- 
ment and, more particularly, to an improved 
perforating apparatus which may be rapidly 
set up to perforate holes representative of 
different characters or combinations thereof. 

It is among the objects of the invention to 
provide improved apparatus for producing a 
pattern of perforations representative of one 
or more selected characters and to provide an 
improved portable perforating apparatus 
which may be quickly and easOy set up to 
produce different selected patterns of per- 
forations in a document. 

More specifically it is an object of the 
invention to provide a compact perforating 
head having an improved coding matrix to 
engage selecttively for driving different com- 
binations of pmches in an array for producing 
perforations in a document representative of 
any one of a plurality of different characters 
and to provide a rotatable coding matrix 
that may be rapidly turned to different 
positions for engaging and diiving a selected 
combination of punches representative of a 
particular character. 

-Another object of the invention is to 
pro\nde a portable perforating apparatus that 
is simple to operate and which can be used bv 
untiained personnel. It is a related object of 
the invention to provide a perforating 
untrained personnel. It is a related object of 
apparatus wherein the operator need only 



move a selector lever for each character to be 
perforated through a short arc in order to 
select a particular matrix die. 

More specifically, it is an object of the 
invention to provide an impi-oved per- 
forating apparatus for producing perforations 
representative of a plurality of characters 
wherein the perforating head is disabled imtQ 
each coding matrix is properly oriented over 
the associated array of punches. 

The invention is illustrated by way of 
example in the accompanying drawings, in 
which : — 

Figure 1 is a front elevation of a perforating 
machine embodying the features of the 
invention, and shown partly broken away to 
illustrate the visual indicating means em- 
ployed therein ; 

Figure 2 illustrates a typical doctunent 
having coded indicia applied thereto in the 
form of a plurality of arrays of closelv spaced 
perforations ; 

Figure 3 is a diagrammatic presentation of 
the different die faces employed in the 
invention, each including a typical array of 
punch receiving openings representative of a 
particular character ; 

Figure 4 is a fragmentary fi-ont elevation of 
the perforating apparatus with a portion of 
the outer cover removed ; 

Figure 5 is a sectional view, taken sub- 
stantially along the line 5-5 of Fig. 4 showing 
the linkage for moving the force bar dowiv 
wardly relative to the article being perforated; 

Figure 6 is a fragmentary sectional view, 
similar to Fig. 5, disclosing the actuating 
linkage \\ith the force bar in its lowermost 
position. 

Figure 7 is a fragmentary sectional view, 
taken substantially along the line 7-7 of Fig. 
4, illustrating the interfei-ence mechanism 
employed for preventing downward move- 
ment of the force bar and code matrices 
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when the matrices axe not properly oriented ; 

Figure 8 is a sectional view taken substan- 
tially along the line 8-8inFig. 4 ; 

Figure 9 is an enlarged sectional view, 
5 taken substantially along the Lne 9-9 of Fig. 
4, Olustrating particularly the selector means 
associated with one of the coding matrices 
employed in the present invention ; and. 

Figure 10 is a fragmentary sectional view 
10 taken substantially along the line 10-10 of 
Fig. 9. 

Beferring now to Figs. 1 and 4, the per- 
forating apparatus 15 there shown includes a 
base 16 and a perforating head, generally 

15 indicated at 18. For producing perforations 
representa:tive of selected characters in one 
or more documents, the perforating head 
18 includes a plurality of punches 19 arranged 
in a plurality of adjacent 3x7 arrays 20 

20 (Figs. 8 and 10). Each array includes 
nineteen punches, as will be apparent from 
Fig. 3, to be described later. Coding 
matrices 21 are rotatably mounted in the 
perforating head 18, there being one such 

25 matrix disposed over each array 20 of pimches 
19. 

it wiU be understood tiiat the particular 
configuration of punches 19 in each array 20 
is not critical to the invention. For purposes 

30 of clarity, the apparatus will be described in 
connection with rectangular arrays 20 of 
punches adapted to perforate holes 22 in a 
document, here shown as a money order 24 
(Fig. 2), representative of legible characters. 

35 Such perforated iadicia may be representative 
of various accounting information, for ex- 
ample, the amount of the money order, an 
identifying number and the issuing agent. 
Such information is of great value in modem 

40 accounting systems since it may be conven- 
iently read *' by automatic business 
machines such as sorters, posting machines, 
computers and the like. 

For driving a particular combination of the 

45 punches 19 in any one array 20 through the 
money order 24, each coding matrix 21 is 
generally ring-like in configuration (Fig. 9) 
and formed with a plurality of peripherally 
disposed planar die faces 25, there being 

50 eleven such feces 25a-25& in the preferred 
embodiment. Each die face 25 is drilled to 
have a particular combination of punch 
receiving openings 26, with each combination 
of openings 26 in any one matrix being 

55 representative of a different character. 
Merely by way of example, a typical set of die 
faces and their associated openings have been 
diagrammaticaUy illustrated in Fig. 3, the 
patterns of openings in die faces 25a-~25k 

60 being representative of the characters *' * " 
and 0 " to " 9 respectively. The open- 
ing 26 are disposed in a g«ieraUy rect- 
angular 3x7 array of stations, corresponding 
to til© 3x7 array of punches, with a punch 

65 leceiving opening 26 located at certain 



stations, in a particular array. The die fac« 
is solid, that is, has no pmich receiving 
opening at the remaining static«is, as shown 
at 26a and represents by black circles. 
It will be apparant that the die faces are solid, 70 
i.e., have no opening at thone stations which 
are required to represent the different 
characters. 

A typical operating cycle of the perforating 
apparatus 15 is as follows : — 75 

At the start of a perforating cycle, the 
operator positions the money order 24 or 
similar document on the base 16 within a 
document receiving slot 28 (Figs. 9 and 10) 
formed in the base beneath the lower ends of 80 
the punches 19. In order that different sized 
documents may be handled by the apparatus, 
a pluralitv of adjustable ta-ble guides 29-32 
(Fig. 8) are mounts on the basr 16, each 
beii^ maintained in the desired adjusted 85 
position bv means of a bolt 34 extending 
through an elongated slot 35 and secured in 
place by a nut 36. As will be described in 
greater detail, the operator then rotates each 
matrix 21 until a selected die face 25 is 90 
positioned over the associated array 20 of 
punches 19. After proper orientation of 
each matrix 21, the operator pulls the 
operating lever 37 (Fig. 1) which, through 
suitable linkage described below, causes 9o 
simultaneous downward movement of the 
perforating head 18, punches 19 and matrices 
21. As the perforated head 18 moves dov.-n, 
the lower ends of the punches 19 engage the 
mone37 order 24, thus momentarily blocking 100 
further doxvTiward movement of the punches. 
As the head IS and matrices 21 continue 
do^-nwardly, the selected die face 25 in each 
matrix 21 moves into engagement with the 
upper ends of the punches in its associated 105 
array. Those punches fmding a punch 
receiving opening 26 are moved no farther, 
wliile those punches finding a solid surface or 
no opening, as indicated at 26a in Fig. 3, 
are driven dowTiwardlv tlurougli the money, 110 
order 24 by the die face 25. Each die face 
thus shiffes"^ a certain pattern of pimches t-o 
perforate a selected character in the document 
as the head moves downwai'dly. 

In order to support each of the matrices 21 115 
rotatably, a transverse mounting rod 38 is 
rigidly fixed at its opposite ends to a pair of 
pivot arms 39 (Figs. 4, 9 and 10), the latter 
being pivotally connected by means of pins 
40 to the fi-aine of the perforating apparatus 120 
15. Each ring-like matrix 21 includes an 
arcuat-e cast segment 41 having an integral 
hub 42. It will be apparent that each hub 42 
and ring-like matrix 21 define an included 
axially disposed arcuate slot 43 extending 125 
therebetween. The hubs 42 are joumalled 
on the mounting rod 38 in side-by-side 
relationship and held slightly spaced from 
one another by a plurality of separator plates 
44 which are mounted on a pair of support 130 
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rods 45, 4C iutegi-al '.vitli the perforating- head 
IS. 

Vov siippoi'tiug the punches in the pev- 
forat:3\j^- head \vith freedom for ond-wiso 
5 moTement relative to the head v. hile sim"!- 
tancox'.sly -.irovidiug mocip-s for alTinnatively 
T\dtiidrii'A-iag the p-auclios from preferred 
doenmeat. a lifter plato -iS (Figs. 4 and 10) 
is mounted on the rod 38. In ft preferre*:! 
10 embodiment, tiie lifter plate -IS is caiTicd a 
pair of lifter hooks. 4>) 50 each of \\-hieh is 
mounted on the rod 3S, there being one hook 
at e?.ch end of the side-hy-side aiTOV of uiat- 
riees 21. As is moat clearly illustrated in 
15 Figs. 9 and 10, each punch 19 slid-cably 
extends through an opening 51 foraied in the 
lifter plate 48 and each jHinch has formed 
thereon an integral, enlarged loaob or stop 
52 disposed intermediate the punch ends and 
20 adapted normally to rest upon the upper 
surface of the lifter plat-o tS. It will be 
appreciated that the lifter piate not only 
supports the punclies vith freedom for 
independent slidable end vAse movement 
25 within the openings 51. 52, but it also 
affirmative^ withdraws the puncb-es from a 
perfofated document during tlie upstroke of 
the perforating head IS and the mounting 
rod 38. 

30 To maintain the elongated punches 19 in 
parallel relationship and properly oriented 
with respect to the associated matrices, 
the base 16 of the perforating apparatus 15 
has mounted thereon an integi-al punch 
35 support 54 extending transversely across the 
perforator (Fig. 9). The punch support 54 
is provided- with a pair of transversely' extend- 
ing spaced ribs, 55, 56 defining a channel 5S 
adapted to loosel}' contam the lifter plate 
40 4S. The upper end of the channel 58 is 
closed by a guide plate 59 v/hich is rigidly 
secured to the ribs 55, 56 by means of screws 
60, or the lilve. Tlie bottom portion of the 
pimch support 54 and the guide plate 59 
45 contain aligned apertures 61 and 62 registered 
with the openings 51 in the lifter plate 4S, 
thus positively guiding and supporting each of 
the pmiches in a fixed vertical position vdth. 
freedom for end-^ise movement. A die 
50 block 64 (Fig. 10) is rigidly mounted on the 
base 16 and formed with arrays of openings 
65 corresponding to the arrays of punches but 
spaced from the lower ends thereof. 

In order to ensure that the lower ends of tlie 
55 matrices are maintained in fixed spaced 
relation, provision is made for slidably 
anchoring the bottoms of the respective 
separator plates 44. This is accomplished 
in the preferred embodiment by an integral 
60 upstanding comb-Uke flange 66 (Fig. ^9) 
turned upwardly from the guide plate 59. 
As most clearly illustrated in Fig. 8, the 
flange 66 has a plurality of slots 68. The 
lower ends of the separator plates 44 are each 
65 slideably received within a respective one 



of the slots, thus holdin^r the pl ates pi'opr.*lv 
spaced so that they prevent a^ial shiftiu? oi 
the matrices 21. If dasircd, a shnilcxv comb- 
lilce spacer 69 (Fig. 9) may be mo'iatod on the 
perforatmg head 18 in position to recei ve the 70 
foi-ward lower ends of the sepavator plate? 44. 

For ensuring that the perforating hoad IS 
and matrices are simultaneously driven 
do^mwardly relative to the base 16, the 
operating lover 37 is keyed to a transverse 75 
drive shaft 70 fFig. 4) which extends trans- 
voi-sely through the machine. The drive 
shaft 70 is connected through suitable 
linlcage to a pair of vertical slides 71 located 
at opposite ends of the matrix assembly SO 
and adapted to drive the matrices down- 
v/ardly, as more fuUy described below. The 
Ihikage for driving the slide 71 is duplicated 
on each side of the perforator, and for 
purposes of brevity, only one luikage will be So 
described, 

A shaft cam 72 (Fig. 5) is rigidly mounted 
on the drive shaft 70 and connected at its 
lower end 74 to one end of a C-sha,ped link 
75 by means of a pin 70. The other end of 90 
the C-shaped link '75 is pivotally connected 
by means of a ))in 73 t^ one end of an elon- 
gated dri-/e link 79, Vv hich is in turn coupled 
with the sUdo 71 by means of a pin SO. An 
additional link 81 is pivotally mounted at one 95 
end 82 to the frame of the perforating 
apparatus 15 and coupled at its other end to 
the medial portion of the drive link by a 
floating i>ivot pin 84. To ensure that the 
downward movement of the slide 71 will be 100 
linear, the lower end of the slide contains a 
groove 85 slideably coupled with, and 
snugly fitted on, s. nin 86 formed integral 
\vith the frame of the perforatmg apparatus. 
Additionally, an oversize slot 87 is formed 105 
in the slide'^and positioned to receive loosely 
one end of the mounting rod 38. 

The oi>eration of the drive shaft 70^^and 
linkage Ls best understood by comparison of 
Figs. 5 and 6, When the operating lever 37 is 110 
pulled forwardly, the shaft 70 is rotated in a 
counterclockwise direction, the maximum 
amount of rotation being limited by abutme it 
of the shaft cam 72 \vith a fixed stop 88. As 
the shaft 70 starts its counterclockwise 115 
movement, the C-shaped linlt initially moves 
rearwardly and thereafter moves upwardly. 
During the upward portion of movement, the 
drive §nk 79 is pivoted m a counter-clockwise 
direction about tho floating pivot 84, thus 120 
driving the pin 80 and slide 71 downwardly 
The downward lineal movement of the slide 
71 is transfened to a force bar 89 which 
extends transversely through the arcuate 
slot 43 in each of the matrices 21, tho ends of 125 
the force bar being mounted in oversized 
openings 90 formed in the slides 71 . 

In accordance with one of the imiJ^ortant 
aspects of the invention, provision is made for 
rapidly setting each of the matrices in a 130 
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desired position with a minimnTD of eSFort In keeping \vith the inventiou, provision is 
and by a compact arrangement of parts, made for ensuring tiiat the cUsc faces selected 
Movable selector levers are so interconnected by the operator are properlv oriented with 
with the matrices 2i by distance multiplying respect to theii- associat^d*^ punch aiTavs. 
5 devices that a small movement of a lever This is accomplished in the illustrated 70 
produces a large range of iudesing. As embodiment (Figs. 0 and 10) by ^dng an 
shown the cast segment 41 on each of the arcuate detent plat* 104 having a series of 
matrices 21 is provided \7ith a plurality of V-shaped notches 105 formed therein, to each 
external gear teeth 91 defining a rotatable matrix: hub 42. tiie notches defining detent 
0 arcuate rack 92 {Fig. 9). A pluraHty of openings each separated by a knife edge 106. 75 
fixed arcuate racks 94, each havhig internally The force bar S9, which extends throur^h the 
disposed gear t^eth 95, are rigidly mounted slots 43 in the matrices 21, hc^s formedin the 
on the support rods, 45, 46, ^ith eacli rack upper surface thereof pluralitv of bores 
94 radially spaced from a respective one of the lOS each respectively located' below a 
15 raclcs 92. A plurality of selector lever arms different hub 42 and detent plate 104. A 80 
96 are pivotally mounted on the mounting detent 109 having: a knife edge 110 is mounted 
rod 38, each arm corresponding to an as- in each bore 103 and is urged outwardly 
sociated ring-like matrix 21 (Fig. 0 and 10). into engagement with tiie detent openmgs 105 
A planet pinion 98 is rotatably mounted on formed in the plate 104 by means of sprini»s 
20 each selector arm 96 and meshed with both 111. Thus, as the matrices and their as- 85 
the fixed arcuate rack 04 and the rotatable sociated hubs are rotated, the spring biased 
rack 92 on the ring-like matrix:. detents 109 are urged into the' detent 

In order that the operator may properly openmgs 105. The provision of knife edges 
position each matrix, the selector arms 96 106 and 110 on detent plate and detent 
25 are provided mth end portions 99, which respectively, substantiaUy eliminates any 90^ 
respectively project through an associated possibility that the matrix will be improperly 
slot 100 formed in the cover 101 of the oriented relative to the associated punch 
perforating apparatus 15 {Figs. 4 and 9). array 20. 

An arcuate dial or indicator 102, on which In carrying out the invention, provision is 
30 the various characters to be perforated are made for disabling the perfoiutmg head 18 95 
inscribed, is rigidly mounted on each selector each time that any one of the ring-like 
arm 96 (Figs. 1 and 9)1 The indicator is matrices is improperly oriented, i.e., is not 
positioned within the cover 101 in such a squarely registered wth its respective punch 
manner that movement of the selector arm array, " This is accomplished by pivotally 
35 98 successively brings the inscribed mountmg an uiterference lever 112 (Figs. 100 
characters on the hidicator into registration 7 and 8) on a pm. 114 formed integral with the 
with a window 103 formed in the cover frame of the perforating apparatus 15. As 
of the machine. Thus, the operator need viewed in Fig. 7, the hiterference lever is 
only watch tbe window to determine wiiich normally urged in a clockwise direction by a 
40 character is selected as the arm 96 is adjusted tension spring 115. The right hand end of 105 
to index rotatipnaUy the asscoiat^d matrix. the lever is normally received with a notch 
It win be appreciated that the operator may 118 cut in a cam plate 119 fixed to the drive 
rapidly set up or index the matrices, so that shaft 70. 

they will produce perforation of selected For pivotmg the interference lever 112 in a 
45 charactei-s in a document, simply by moving counterclockwise direction so as to shifl its 110 
the selector arms 96. As each arm is rocked right end free of the cam plate 1 19 and allow 
about the mountuig rod 38, the associated full rotation of the drive shaft 70, the end of 
matrix is rotated through a predetermmed the lever is driven downwardly by the force 
arc by means of the intermeshed racks and bar 89 during initial rotation of the drive 
50 piaion. Movement of an arm 96 through an shaft 70 only when the matrices are properly 115 
arc which makes its planet pinion 98 turn one oriented. To accomplish this, the force bar 
revolution, because of engagement with the 89 is normally cammed mto its uppermost 
stationary rack 94, will in turn cause the position (Fig. 5), with the detent sprmgs 111 
pinion to rotate the rack 92 through a greater compressed, by a pah- of lift cams 120 on 
55 arc, since the radius of the. latter rack is less either side of the array of matrices 21 . Smce 120 
thaii that of the former. A relatively great the lift cams are identical in configuration 
distance multiplication is thus obtained, so and actuated in the same manner, it is only 
that the range of movement reqmred for the necessary to describe the actuating linkage 
arms 96 may be quite small. Merely by way for one. The lift cam 120 is pivoted to the 
60 of example, it has been found that movement . firame by the pin 86. The cam 120 is con- 125 
of the matrix 21 through an arc of approxi- nected to the drive shaft 70 by a link 121 
mat^ly 190"* to present selectively any of the which is connected at one end to the lift cam 
die faces 25 to the punches 19, can be p ccqm- . by a pivot pin 122 and at its other end to the 
plished by moving the selector arm thron-'h upper portion 124 of the shafj cam 72 bv a 
65 anarcof approximately only SO" C. pivot pin 125. Phot to actuation of the 130 
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operating lever 37 and the drive r.'iaft 70 
(Figs. 5 and 10), the lift cam 120 is in its 
uppermost position and engaged with a cam 
roller 126 mounted on the end of the force bar 
5 89, thus urging the force bar upwardly. 

To permit the force bar to drop down when 
the matrices are properly oriented and 
simultaneously pivot the reference lever 112 
out of engagement with the cam plate 119 on 

10 the drive shaft 70, the inner edges 129 of the 
matrices are formed with a plurality of V- 
shaped notches 12Sa-128jS; (Fig. 9) which 
respectively are centred inwar(2y from the 
die faces 25a~25Jc, The notches are 

15 positioned so that their apices define the 
out^r radial edge 130 of the arcuate slot 43. 
The lower surface of the force bar 89 has 
formed, thereon a do^-nwardly depending 
V-shapied rib 131 positioned to be received 

20 within one of the notches 128a-128^ when the 
force bar drops due to disengagement of the 
lift cams 120. It will be understood that the 
notches 128a-128A: in each matrix are so 
positioned that when the matrices are 

25 properly oriented relr.tive to the punch 
arrays, one will be aligned to receive the down- 
wardly depending V-shaped rib 131 . On the 
other hand, should any one of the matrices 
be improperly oriented it will be apparent 
. 30 that its notches \^ill be misaligned relative 
to the rib 131. Accordingly, v/hen the force 
is released by the cam 120, it do^Tiward 
movement is blocked by engagement of the 
V-shaped rib 131 with the inner surface 129 

35 on the misaligned matrix. 

Briefly summarizing the operation of the 
interference mechanism (Figs, 5 and 6), it 
will be understood tliat affcer the operator 
has selected the appropriate die face 25 on 

40 each of the matrices 21, he pulls the operating 
lever 37 forwardly to rotate the shaft 70. 
During the initial portion of drive shaft rota- 
tion, the shaft cams 72 move in a counter- 
clockwise direction causing the lift cams 120 

45 to pivot in a counterclockwise direction and 
disengaging them from the cam rollers 126 
on the force bar 89. During this initial 
portion of cam shaft rotation, the C-shaped 
links 75, which are also connected to the shaft 

50 cams 72, are moving rearwardly. If the 
matrices are properh^ aligned the force bar 
89 drops downwardly due to its own weight 
and to the bias provided by the detent 
springs 111, thus pivoting the interference 

65 lever 112 in a counterclockwise direction and 
disengaging its right end from the notch 118 
in the cam plate 119 on the drive shaft 70, 
permitting the drive shaft to be rotated 
through a full rotational stroke. However, 

€0 should one of the matrices 21 be improperly 
oriented, downward movement of the fore© 
bar is blocked by engagement of its rib 131 
with the inner edge 129 of the improperly 
oriented matrix. When the force bar is 

65 prevented from dropping, the interference 



lever 112 ?*emains in the notch 118, engages 
the end thereof, and prevents further shaft 
rotation, thus blocking downward driving 
movement of the slides 71. In this way, 
damaging or bending of the punches 19 is 70 
prevented, because the lever 37 is positively 
blocked if any of the matrix die faces is not 
exactly registered with its punches. 

To ensure that the selected punches are 
driven through the document to be perforated 75 
when the matrices are properly oriented, 
provision is made for forcing the operator to 
move the operating lever 37 and drive shaft 
70 through a full rotational stroke. To 
accomplish this, a full stroke pawl 132 (Fig. 9) 80 
is pivotally mounted at 134 to the firaime of 
perforating apparatus 15. The pawl 132 
is engaged with a detent plate 135 rigidly 
mounted on tlie drive shaft 70. One end of 
a tension spring 136 is anchored at 138 to 85 
the frame of the perforating apparatus 15 
and connected at its other end to the pawl 
132 for ensuring that the pawl is maintained 
in positive engagement with the detent plate 
135 during movement of the operating lever 90 
37. As the drive shaft 70 Ls rotated and the 
slides 71 start their downward movement., the 
pawl 132 engages the teeth 139 formed on the 
detent plate 135 with a ratchet-like action, 
the pawl assuming the dotted line position 95 
132^ shown in Fig. 9. Since the pivot 134 
is a fixed pivot, it will be apparent that the 
shaft 70 cannot be rotated in a clockwise 
direction tmtil after the pawl 132 has tra- 
versed ail of the teeth 139, thereby ensuring 100 
that the shaft is rotated through one full 
stroke. 

In order to expedite handling of a 
perforated document by automatic processing 
machinery, a plurality of sprocket hole 105 
punches 140 (Figs. 8 and 9) are mounted in 
the perforating head 18 in a manner similar 
to the character i>erforating pmxches 19. 
The sprocket hole punches 140 are spaced 
at equal intervals across the perforating 110 
apparatus 15 and located in front of the 
punch array 20. For driving the sprocket 
punches downwardly to form a series of 
sprocket holes 141 (Figs. 2) in the document 
24, an elongated plate 142 (Fig. 9) is rigidly 115 
mounted on the perforating head 18 in posi- 
tion to overlie the upper ends of the punches 
140. Thus, as the perforating head moves 
downwardly during a perforating operation, 
the plate 142 engages the upper ends of the 120 
sprocket hole punches and drives them down- 
wardly through the document. 

For simultaneously resetting all of the 
selector arms 96 and the associated matrices 
21 to their starting positions subsequent to a 125 
perforating operation, a reset lever 144 is 
mounted oa a pair of arms 145 that are 
pivotally comxected to the mounting rod 3S. 
A transverse plate 146 is rigidly connected at 
its opposite ends to the arms 145 and extends 130 
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across the perforatmg apparatus 15 behind 
each of the selector arms 96. Upon com- 
pletion of a perforatmg operation, it is only 
necessary for the operator to grasp the reset 
5 lever 144 and pull it forwardly, thus causing 
the plate 146 to engage all of the selector arms 
96 and drive them forwardly to their lowest 
positions. This, in turn, indexes all of the 
matrices 21 to positions at which the first die 
10 face thereon is disposed over the associated 
punches. 

The operation of the perforating apparatus 
15 may be briefly simmiarized as foUows : 
The operator positions the document to be 
15 perforated, for example, the money order 24 
(Fig, 2) on the base 16 within the document 
receiving slot 28, the money order being 
accurately oriented by means of the adjust- 
able table guides 29-32. He then quicldy 

20 sets up the matrices 21 by simply moving 
each of the selector arms 96 through a slight 
arc mitil the desired characters to be perfor- 
ated are visible through the windows 103 
in the cover 101 of the perforating apparatus 

25 15. As the selector aims are pivoted, the 
associated matrices 21 are rapidly rotated 
through a greater arc due to the distance 
multipKcation provided by the intermcshed 
racks 92, 94 and planet pinions 98. The 

30 operator then pulls the operating lever 37 
(Fig. 1) downwardly, effecting initial counter- 
clockwise rotation of the drive siiaft 70 
(Figs. 5 and 6). During the initial shaft 
rotation, the shaft cams 72, through links 

35 121, pivot the lifb cams 120 in a, counter- 
clockwise direction, thus disengaging them 
from the cam rollers 126 on the force bar 89. 
Simultaneously, the C-sbaped links, 75 are 
moved rearwardly. 

40 With the lifb cans 120 disengaged, the force 
bar 89 is free to drop under its own weiglit and 
the bias of the detent springs 111 (Fig. 9), 
provided that each matrix 21 is properly 
oriented relative to its associated punch 

45 array 20. As the force bar 89 drops, it 
engages the interference lever 112 (Fig: 7), 
pivoting the latter in a counterclockwise 
direction and disengaging it from the cam 
plate 119 on the drive shaft 70, thus disabling 

50 the interference mechanism and allowing the 
drive shaft to be moved through a full stroke. 

Continued rotation of the operating lever 
37 and drive shaft 70 through a full stroke, as 
ensured by the jmiwI 132, causes the C-shaped 

55 links 75 to move upwardly, thus pivoting the 
drive links 79 in a counterclockwise direction 
and driving each of the slides 71 downwardly. 
As the slides move down, the upper edges of 
the oversized slots 90 in the slides engage the 

60 force bar and drive it downwardly, causing 
the selected due faces 25 on aU of the matrices 
21 to simultaneously ez^age their respective 
aira^B 20 of punches 19, thus driving selected 
punches through the money order 24 and 

65 e£fecting perforation thereof* Simul- 



taneously, the plat« 142 engages the sprocket 
hole punches 140 and drives them through 
the money order to form sprocket holes 141 
therein. The chads punched out of the 
money order are collected in a removable 70 
tray 148 which is mounted in the base 16 
under the die block 64. 

After perforation of the money order 24, 
the operator returns the operating lever 37 
to its starting position, thus rotating the 75 
drive shaft 70 in a clockwise direction 
(Fig. 5), and effecting upward lineal move- 
ment of the slides 71. As the sHdes 71 
move upwardly, the lower end of the oversized 
slots 87 formed therein engage the mounting 80 
rod 38 to simidtaneouslv raise all of the 
matrices 21 together with the lifter hooks 49, 
50 and the lifter plate 48 ; this affirmatively 
withdraws all of the punches from the money 
order. Additionally, the Ufc cams 120 eve 85 
rotated in a clockwise direction (Fig. 6) so as 
to engage the cam rollers 126 on the force 
bar 89 and raise the force bar rib 131 out of 
the V-shaped notches 128 in the matrices 21, 

It wiQ be appreciated that the perforating 90 
apparatus may be rapidly set up to perforate 
different patterns of holes representing 
different characters. It is only necessary to 
move a selector arm through a very short arc 
in order to present selectively any desired die 95 
face of each matrix ring to the array of 
punches. Moreover, it will be appreciated 
that the interference mechanism prevents the 
downward movement of the perforating head 
in the event that one or more matrices are not 100 
properly oriented, thus effectively eliminating 
the danger of damage to the pimches and the 
possibility of driving an entire array of 
punches through the document to be per- 
forated. 105 

WHAT WE CLAIM IS :— 

1. Perforating apparatus comprising, a 
perforatiag head, a ring-like matrix mounted 
in said head for rotation about an axis, said 
matrix including a plurality of peripherally 110 
disposed die fa-ces with each die face having a 
different combination of punch receiving 
openings formed therein, each of said com- 
bination corresponding to a particular 
character, a selector arm pivotally mounted 115 
on said head and manually rotatable about 
said axis, and means rotatably mounted on said 
arm intermediate the ends thereof for periphery 
aUy engaging said matrix to rotate the latter 
through an angle greater than that through 120 
which said arm is moved. 

2. Perforating apparatus according to 
Claim 1, including a first arcuate rack on 
said matrix, a second arcuate rack integral 
fixed on said head and spaced from said 125 
first rack, said first and second racks being 
cone ntric about said axis with the latter 
having a greater radius than the former, and 
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a planet pinion joumalled on said arm and 
meshed with each of said racks. 

3. Perforating apparatus comprising a 
I)erforating head, a mounting rod extending 

5 transversely through said head, a plurality of 
ring-like matrices rot at ably mounted side -by- 
side on said rod, each of said matrices includ- 
ing a plurality of peripherally disposed die 
faces with the die faces in any one inatrix 

10 each having a different combination of punch 
receiving openings formed therein, each of 
said combinations corresponding to a parti- 
cular character, a plurality of manually 
rotatable selector arms pivotally mounted on 

15 said rod with each selector arm associated 
with a different one of said matrices, and 
means connected between evhoh of sai<l arms 
and its associated matrix for rotating; the 
latter through an angle fjreater than that 

20 through which the former is moved. 

4. Perforatrng apparatus according to 
Claim 3, having a first arcuate rack formed on 
a peripheral segment of each of said matrices, 
a plurality of second arcuate racks rigidly 

25 mounted on said head with each of said second 
racks being of greater radius than and 
concentrically spaced from a corresponding 
one of said first racks, a plurality of selector 
arms pivotally mounted" on said rod with 

30 each selector arm associated with a different 
one of said matrices, and a planet pinion 
joumalled on each of said arms and meshed 
with the corresponding first and second racks. 

5. Perforating apparatus according to 
35 Claim 3 or Claim 4, having an arcuate scale 

fixed to each of said arms and having indicia 
circumferentially spaced thereon to represent 
different characters, a cover enclosing said 
head with said ai*ms projecting through slots 

40 therein, and a window said cover adjacent 
each arm and located to render visible the 
indicia for one character on the associated 
arm as the latter is set in different angular 
positions, thereby to indicate the angular 

45 setting of the corresponding matrix. 

6- Perforating apparatus according to 
any of the preceding claims, comprising 
a perforating head, an array of punches 
carried by said head with freedom for end- 

50 wise movement relative thereto, a mounting 



rod extending transversely through said iiO:\d, 
a ring-like rotatably mounted on s lid rod, 
said matrix including a plurality of pari- 
pherally disposed die faces with each die face 
having * a different combination of puncli 55 
receiving openiiigs formed therein with each 
opening corresponding to one punch in said 
array, each combination of openings conges- 
ponding to a particular character, means for 
rotating said matrix to selectively position 60 
one of said die faces over said array of punches 
means for effecting relative closing movement 
between said matrix and the array of punches 
to shift end-wise those punches which find no 
registered opening in the aligned die face, and 65 
means permitting said relative closing move- 
ment only when one of the die faces on said 
matrix is aligned relative to said array of 
pxmches. 

7. Perforating apparatus according to 70 
Claim 6. including means for orienting a 
selected die face over said array of punches, a 
drive shaft e:£tending through said head, 
interference means engaged with said drive 
shaft permitting only a limited amount of 75 
shaft rotation, said matrix having an arcuate 
axial opening formed therein, a force bar 
towards the outer radial edge of said opening 

so as to disable said interference means upon 
engagement with the outer radial edge of SO 
said opening, linkage couplmg said drivo 
shaft and said force bar for effecting down- 
ward lineal movement of the bar upon 
rotation of said drive shaft in excess of said 
limited amount, a lift cam connected to said 85 
linkage for maintaining said force bar spaced 
from the outer radial edge of said opening, 
means effecting initial rotation of said drive 
shaft for disengaging said lift cam from said 
force bar, and means permitting movement of 90 
said force bar into engagement with the 
radial outer edge said opening only when the 
selected die face is properly oriented relative 
to said array of punches. 

8. Perforating apparatus substantially 95 
as hereinbefore described and illustrated in 
the accompanying drawings. 

EDWARD EVANS & CO 
53-64 Chancery Lane. London, W,C.2. 
Agents for the Applicants. 
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